Comparison of transformation efficiency of human active and inactive X-chromosomal DNA.
The mechanism of X-chromosome inactivation has been investigated recently using DNA-mediated transformation of the X-linked hypoxanthine phosphoribosyl transferase (hprt) locus. Several experiments indicate that inactive X-chromosomal DNA does not function in HPRT transformation. Liskay and Evans used DNA from hamster or mouse cells which had an hprt- allele on the active X chromosome and an hprt+ allele on the inactive X chromosome. We and others used rodent-human hybrid cell lines which had an hprt+ allele on the inactive human X chromosome alone. DNA from all of these cells failed to transform HPRT- recipients. Recently, Chapman et al. have shown that inactive X-chromosome DNA from several tissues of adult female mice is strikingly inefficient in genetic transformation for the hprt gene. On the other hand, de Jonge et al., using simian virus 40 (SV40)-transformed fibroblasts from a human heterozygous for an HPRT deficiency, observed HPRT transformation regardless of whether the hprt+ allele was on the active or the inactive X chromosome of the donor cells. We have done an experiment similar to that of deJonge et al., and report here results which clearly indicate that DNA from the inactive X chromosome functions very poorly in HPRT transformation, thus supporting the original interpretation of Liskay and Evans that inactive X-chromosomal DNA is structurally modified.